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(54) TOUCH PANEL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide various kinds of information to an operator 
who touches a touch panel screen through a tactile sense. 
SOLUTION: Lug parts 1820 are arranged on updownleft and right sides of the 
touch panel arranged so as to cover the entire screen of a display 2a horizontal 
direction displacing part 8 that displaces the touch panel 4 in the horizontal 
direction and a vertical direction displacing part 10 that displaces the touch panel 
4 in the vertical direction are arranged at positions corresponding to the 
respective lug parts 1820. The horizontal direction displacing part 8 and the 
vertical direction displacing part 10 vibrate the touch panel 4 in the two- 
dimensional direction by various vibration patterns according to drive control of a 
touch panel control part. The information is provided to a fingertip of the operator 
touching the touch panel 4 through the tactile sense by the vibration patterns and 
in additionthe fingertip at a touching state is guided to a displayed prescribed 
button position. 



CLAIMS 



[Claim(s)] 

[Claim 1]A touch panel which is constructed by the whole scope and detects a 
contact position by an operator's control partA transverse direction displacement 
means which displaces said touch panel in a transverse direction of said displayA 



lengthwise direction displacement means which displaces said touch panel to a 
lengthwise direction of said displayHave a touch-panel driving means which 
performs drive controlling of said transverse direction displacement means and 
said lengthwise direction displacement meansand said touch-panel driving meansA 
touch panel device displacing said touch panel over said scope by driving only one 
of the two simultaneous in said transverse direction displacement means and said 
lengthwise direction displacement means. 

[Claim 2]The touch panel device according to claim 1 having a perpendicular 
direction displacement means which displaces said touch panel to an abbreviated 
perpendicular direction of said display. 

[Claim 3]The touch panel device according to claim 1 or 2wherein said touch- 
panel driving means vibrates said touch panel by repeating reversing a 
displacement direction of one which is driven of said direction displacement means 
in an instantand displacing it slightly per each direction. 

[Claim 4]The touch panel device according to claim 1 wherein said touch-panel 
driving means displaces said touch panel by a pattern decided beforehand 
according to physical relationship of parts which constitute a display screen 
displayed on a display screenand a contact position of said touch panel. 
[Claim 5]When parts for an input which said touch-panel driving means should be 
displayed on a display screenand then should be operated are knownThe touch 
panel device according to claim 4 displacing said touch panel with an induction 
pattern to which a control part in the state where said touch panel was contacted 
is moved to a display position of the part for an input concerned. 
[Claim 6]The touch panel device according to claim 4wherein said touch-panel 
driving means displaces said touch panel with an induction pattern to which an 
operators control part is moved to a part position for an input displayed on a 
display screen nearest to a contact position of said touch panel on a display 
screen. 

[Claim 7]The touch panel device according to claim 4wherein said touch-panel 
driving means returns said touch panel to an initial position by forward [ which 
displaces said touch panel after an end of drive controlling based on a pattern of 1 
based on the following pattern ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a touch panel deviceespecially the 
device which provides information through the tactile sense of the operator who 
operates a touch panel. 
[0002] 

[Description of the Prior Art]There is an input interface called the touch panel 
which laid the touch sensor on top of the display so that it may be represented 



with the ticket machine of a trainthe cash dispenser of a banketc. An operator 
inputs by touching with a finger the position corresponding to the button etc. 
which were displayed on the GUI (Graphical User Interface) screen. Howeversince 
the surface of the touch panel which an operator touches is hard at a flat 
surfaceit cannot give an operator the check that the display button was 
pushedwith the feeling of a key click like a keyboard. Thenthe operator is told 
about having changed generally pushed display stylessuch as shape of a buttonand 
a foreground coloror having outputted the soundand having been inputted. 
[0003]Howeverfor those who have an obstaclefor example in vision or an acoustic 
sensechange or the sound of the display information cannot necessarily be 
recognized certainly. Thenfor exampleif it detects that the button etc. which were 
displayed on the touch panel were pushedit is made to recognize by giving an 
operator tactile sense stimulation by vibrating a display with vibrator or an 
electromagnetism hammer immediately in JP8-221 173A. 

[0004]According to this conventional exampleit can tell that the button displayed 
on vision or an acoustic sense regardless of the existence of an obstacle was 
pushed through the tactile sense of an operator's fingertip. If it puts in another 
wayit can be said that the confirmed information of having been pushed by 
vibration is given to the operator. 
[0005] 

[Problem(s) to be Solved by the Invention]Howeverin this conventional ( 

examplesince vibration is produced with vibrator or an electromagnetism 

hammerEven if it can give an operator the confirmed information of having been 

pushedvarious informationfor examplethe pushed display buttonis not the buttons 

which should be chosen considering an input procedureOr it is very difficult to give 

various informationincluding saying [ which is the display button which should be 

pushed on the next ] etc. Making some vibration patterns by changing vibrational 

frequency and the strength of vibrationAlthough a theory top is possible also in a 

conventional examplea limit is not among the vibration patterns which can be 

made by the operation that an electromagnetism hammer strikes a displayand an 

operator cannot necessarily recognize a difference of the pattern correctly from a 

fingertip. 

[0006]Made in order that this invention may solve the above problemsthe purpose 
is to provide the touch panel device which can provide various information through 
a tactile sense to the operator who touches a touch-panel screen. 
[0007] 

[Means for Solving the Problem]In order to attain the above purposesa touch 
panel device concerning this inventionA touch panel which is constructed by the 
whole scope and detects a contact position by an operator's control partA 
transverse direction displacement means which displaces said touch panel in a 
transverse direction of said displayA lengthwise direction displacement means 
which displaces said touch panel to a lengthwise direction of said displayHave a 
touch-panel driving means which performs drive controlling of said transverse 
direction displacement means and said lengthwise direction displacement 



meansand said touch-panel driving meansBy driving only one of the two 
simultaneous in said transverse direction displacement means and said lengthwise 
direction displacement meanssaid touch panel is displaced over said scope. 
[0008]It has a perpendicular direction displacement means which displaces said 
touch panel to an abbreviated perpendicular direction of said display. 
[0009]Said touch panel is vibrated by repeating that said touch-panel driving 
means reverses a displacement direction of one which is driven of said direction 
displacement means in an instantand displacing it slightly per each direction. 
[0010]Said touch-panel driving means displaces said touch panel by a pattern 
decided beforehand according to physical relationship of parts which constitute a 
display screen displayed on a display screenand a contact position of said touch 
panel. 

[001 1]When parts for an input which said touch-panel driving means should be 
displayed on a display screenand then should be operated are knownsaid touch 
panel is displaced with an induction pattern to which a control part in the state 
where said touch panel was contacted is moved to a display position of the part 
for an input concerned. 

[0012]Or said touch-panel driving means displaces said touch panel with an 
induction pattern to which an operator's control part is moved to a part position 
for an input displayed on a display screen nearest to a contact position of said 

touch panel on a display screen. 1 

[0013]Or said touch-panel driving means returns said touch panel to an initial 

position again by forward [ which displaces said touch panel after an end of drive 

controlling based on a pattern of 1 based on the following pattern ]. 

[0014] 

[Embodiment of the Invention]Hereafterthe suitable embodiment of this invention 
is described based on a drawing. 

[0015]Embodiment 1. drawing 1 is a rough block lineblock diagram showing the 1 
embodiment of the touch panel device concerning this invention. It is constructed 
by the whole screen of the display 2 which displays the display screen generated 
according to GUIand the display 2and the touch panel 4 which detects the contact 
position by an operator's control part is shown in drawing 1 . The display 2 is a 
liquid crystal display and a display screen portion is hard at a flat surface. The 
touch panel 4 is a sheet-shaped touch sensor according to the screen shape of 
the display 2. The display 2 can use a certain apparatus as it is from the 
formerand the raw material of the touch panel 4 can also use the same thing as 
the former. The touch-panel control section 14 which has the display control part 
6the transverse direction displacement part 8the lengthwise direction 
displacement part 10and the touch-panel actuator 12 is shown in drawing 1 . The 
display control part 6 generates a display screen according to GUIand displays it 
on the display 2. The transverse direction displacement part 8 displaces the touch 
panel 4 in the transverse direction of the display 2. The lengthwise direction 
displacement part 10 displaces the touch panel 4 to the lengthwise direction of 
the display 2. The touch-panel control section 14 has a function which the 



characteristic touch-panel actuator 12 exhibits in this embodiment from the 
formersuch as detecting the contact position on having been contacted by the 
operator and the display 2in addition to a certain function. The touch-panel 
actuator 12 displaces the touch panel 4 along the screen of the display 2 by 
performing drive controlling of the transverse direction displacement part 8 and 
the lengthwise direction displacement part 10. For examplethe touch panel 4 can 
be vibrated in a transverse direction by repeating changing the right reverse of the 
displacement direction of the transverse direction displacement part 8 in an 
instantnamelyreversing a displacement direction in an instantand making it move 
slightly per each direction. The touch panel 4 can be vibrated to a lengthwise 
direction by making the lengthwise direction displacement part 10 drive similarly. It 
can be made to vibrate in the two-dimensional direction along the screen of the 
display 2 by driving each displacement parts 8 and 10 simultaneously. 
[0016] Drawing 2 is an outline lineblock diagram when it sees from the front 
direction in which the display information of the touch panel device in this 
embodiment is in sightand drawing 3 is a sectional side elevation when it cuts in 
the portion of two-dot chain line A-A* of drawing 2 . The line with which a section 
is expressed to each member shown in drawing 3 is omitted. The display 2 is 
supported by the outer frame 16and the touch panel 4 is covered with the whole 
screen of the display 2 as mentioned above. Although the touch panel 4 makes the 
rectangle the basic shape according to the shape of the display 2the handle parts 
18 and 20 of the convex configuration are formed in the approximately center 
portion of each vertical and horizontal neighborhoodrespectively so that clearly 
from drawing 2 . And the transverse direction displacement part 8 and the 
lengthwise direction displacement part 10 are allocated by the position 
corresponding to each handle parts 18 and 20. The transverse direction 
displacement part 8 is attached to the outer frame 16 as it does not expose with 
the covering 22. Although it is not necessary to necessarily form the handle parts 
18 and 20 as a portion which attaches the transverse direction displacement part 
8 and the lengthwise direction displacement part 10some displays 2 are not 
covered by forming the handle parts 18 and 20 of a convex configuration like this 
embodiment. At drawing 2 where the covering 22 is removed for convenienceit is 
shown. Although it is not illustrating especially concerning the lengthwise direction 
displacement part 10it is attached to the outer frame 16 like the transverse 
direction displacement part 8. 

[0017] Drawing 4 is an enlarged drawing of transverse direction displacement part 8 
portion allocated by the left side of the touch panel 4 shown in drawing 2 and 
drawing 5 is a sectional side elevation when it cuts in the portion of two-dot chain 
line B-B' of drawing 4 . The coil 24 is being fixed to the surface of the transverse 
direction displacement part 8. Although the construction material of a coil is 
copperthe clad plate of copper and aluminum may be used. The terminal 26 for 
current impression has come out to coil both endsand it drives to predetermined 
timing by the touch-panel actuator 12. That isthe transverse direction 
displacement part 8 is driven when current is sent by the coil 24. It is attached to 



the outer frame 16a section is the magnetic body which carried out the shape of 
type of KOand the yoke 28 is usually iron material. And the magnets 30a and 30b 
are stuck on the coil 24 of the wall of the yoke 28and the field which countered. 
The yoke 28 and the magnet 30 are omitted by drawing 4 . The magnets 30a and 
30b make axial symmetry reverse the south pole and a n pole from the center line 
of the coil 24and are attached to the yoke 28. That iswhen the contact surface 
side with the yoke 28 of the magnet 30a is made into the south pole and the coil 
24 side is made into a n polethe contact surface side with the yoke 28 of the 
magnet 30b is a n poleand the coil 24 side is the south pole. Of coursethis reverse 
may be sufficient. 

[001 8]A thrust generates the touch-panel actuator 12 in the coil 24 with the left- 
hand rule of Fleming by sending current through the coil 24 to the magnetic field 
generated with the magnet 30. If the direction into which current flows is used as 
the middle finger and magnetic field directions are used as an index fingera thrust 
will serve as the direction of the thumb ( drawing 5 longitudinal direction). 
Thereforethe touch-panel actuator 12 is impressing predetermined current to the 
coil 24and the power of moving the touch panel 4 which has the transverse 
direction displacement part 8 to which the coil 24 was fixed in the direction of one 
dimension on either side (arrow X direction of drawing 5 ) is produced. 
[0019]The transverse direction displacement part 8 allocated in the right-hand 
side of the touch panel 4 serves as the same composition as the left side 
mentioned above, in order [ however] to move the touch panel 4 to right and left 
because the touch-panel actuator 12 impresses current to the coil 24 on either 
side — the direction with each same transverse direction displacement part 8 on 
either side — and it is necessary to make it act so that it may be made to 
synchronize with the same timing and the touch panel 4 may be moved 
Thereforethe touch-panel actuator 12 must determine the applying direction of 
the current to the coil 24 according to the direction of winding of the magnetic 
field directions of the magnet 30and the coil 24. On the other handthe lengthwise 
direction displacement part 10 only differs in the transverse direction 
displacement part 8 and an attaching positionand composition and its operation 
are the same. 

[0020]Although the touch-panel actuator 12 displaces the touch panel 4 leftward 
by sending the current of a certain direction through the coil 24it can displace the 
touch panel 4 rightward shortly by reversing the direction which sends current. 
That isthe touch-panel actuator 12 can displace the touch panel 4 [ the left or 
rightward ] for which it asks by changing the direction which sends current. The 
touch-panel actuator 12 can vibrate the touch panel 4 to a longitudinal direction 
by changing the direction which sends this current in an instantnamelybeing 
reversed. The method which vibrates the touch panel 4 in this embodiment is 
theoretically [ as the method which vibrates a loudspeaker using a voice coil 
motor ] the same. 

[0021]By performing drive controlling of the lengthwise direction displacement part 
10 like the abovethe touch-panel actuator 12 can displace a sliding directionand 



can vibrate the touch panel 4. The two-dimensional direction which asks for the 
touch panel 4 in the field along the screen of the display 2 when the touch-panel 
actuator 12 drives simultaneously the transverse direction displacement part 8 
and the lengthwise direction displacement part 1 0lt can be made to vibrate in the 
direction of the vector sum of the vector which expresses the movement 
magnitude of an X axial direction to detailsand the vector showing the movement 
magnitude of Y shaft orientations more. 

[0022]According to this embodimentthe touch panel 4 can be vibrated by having 
had the above composition in the direction of two dimensions within the field along 
the screen of the display 2. By having provided the sliding direction and the 
longitudinal direction as a separate direction displacement meansthe touch-panel 
actuator 12 can generate various vibration patterns by adjusting the timing on 
which the transverse direction displacement part 8 and the lengthwise direction 
displacement part 10 are made to actthe speed of each displacementand a size. 
By vibrating the touch panel 4 by various patterns by thiswhile the operator is 
touching the touch panel 4The information according to the various purposes and 
a use can be transmitted through an operator's tactile sense so that not only 
mere attention information like the confirmed information of having been inputted 
but the embodiment mentioned later may explain. 

[0023]In this embodimentthe transverse direction displacement part 8 or the 
lengthwise direction displacement part 10 was allocated in right and left or each 
neighborhood which the upper and lower sides counter. Howeverin this 
embodimentsince what is necessary is just to be able to displace the touch panel 
4 to a longitudinal direction and a sliding directionWhat is necessary is just to form 
the transverse direction displacement part 8 which displaces the touch panel 4 to 
a longitudinal directionand at least one lengthwise direction displacement part 10 
which displaces the touch panel 4 to a sliding directionrespectively. Although the 
means to which the touch panel 4 is moved each one neighborhood of every was 
allocated in this embodimentit may be made to allocate two or more means in one 
neighborhood. 

[0024]the button which neither the beam with an input receptacle of the button 
pushedfor example when the touch panel device concerning embodiment 2. this 
invention generated two or more vibration patternsnor its pushed button can 
choose now — it is — etc. — various information can be provided through an 
operator's tactile sense. According to this embodimentit is characterized by 
moving the fingertip of the operator who is touching the touch panel 4. 
[0025] Drawing 6 is a figure showing the example which is made to move an 
operator's finger are touching the touch panel in this embodimentand is derived to 
a suitable input position. The equipment configuration itself is the same as 
Embodiment land this embodiment has the feature in the contents of the drive 
controlling of the transverse direction displacement part 8 and the lengthwise 
direction displacement part 10 mentioned later. 

[0026]The close part of OK button 32 currently displayed on the display 2 is 
shown in drawing 6 . OK button 32 is a GUI section article which constitutes a 



display screen. For examplethe operator is performing a certain procedure 
according to the display screenand presupposes that it is a time of carrying out 
the depression of OK button 32 in the screen shown in drawing 6 . The system side 
carrying the touch panel device in this embodiment knows that it is the timing on 
which OK button 32 is pushed as a procedure next. 

[0027]Herewhen an operator considers it as how to push OK button 32he assumes 
that it has touched near OK button 32 which the depression position shifted 
somewhat for the reason button size was small etc.and expressed with the 
contact position of drawing 6 . In this examplethat contact position is on the left- 
hand side of OK button 32and if a finger is moved rightward (X axial direction)let it 
be a position which can bring a fingertip on OK button 32. Since the display 
position of OK button 32 and an operator's contact position can be obtained as an 
original function of a touch panel deviceexplanation of the processing is omitted. 
The touch-panel actuator 12 drives the transverse direction displacement part 
8and makes an operator's fingertip derive to the display position of OK button 32 
at this time. That isthe touch-panel actuator 12 makes the transverse direction 
displacement part 8 produce a waveform of operation to which an operator's 
fingertip makes it move to the display position of OK button 32. Drawing 7 is a 
figure showing the example of a waveform of operation to the displacement parts 8 
and 10 for all directions to which an operator's finger is made to derive. The 
touch-panel actuator 12 forms the waveform of the shape shown in drawing 7 of 
operation by controlling the current sent through the coil 24. In drawing 7 a 
horizontal axis is timea vertical axis is the amount of displacementin the case of 
this embodimentthe direction of upper (+) shows movement on the right-hand side 
of the touch panel 4and the direction of lower (-) shows movement on the left- 
hand side of the touch panel 4. The starting point of the amount 0 of displacement 
is equivalent to a neutral statei.e.a reference positionwhen the transverse 
direction displacement part 8 is not driving. By this embodimentsince what is 
necessary is just to move a fingertip to the X-axis sideonly the waveform for 
making only the transverse direction displacement part 8 drive is shown. According 
to this waveformit turns out that the waveform A whose amount of X axial 
displacement to time is increasing graduallyand the waveform B which returns to 
the original position at a stretch after that are repeated. According to this 
waveform of operationan operator's fingertip moves as follows. 
[0028]That iswhile increasing gradually the amount of displacement to the X axial 
direction according to the waveform Athe fingertip of an operator with the state 
where the touch panel 4 was touched follows relatively slow movement of the 
touch panel 4and moves to the direction of X axial displacementi.e. right-hand side. 
And when returning the amount of displacement at a stretch according to the 
waveform Ban operator's fingertip slides on the touch-panel 4 topwithout the 
ability to follow momentary movement of the touch panel 4and remains on that 
occasion. According to drawing 7 only the length Am will move an operator's 
fingertip by a series of operations by the combination of these waveforms A and B. 
this operation is repeated — an operator's fingertip — every [ Am ] — it moves 



to right-hand side and the position of OK button 32 is reached eventually. Since 
the touch-panel actuator 12 can know the contact position of a fingertipand the 
display position of OK button 32when a contact position arrives at the display 
position of OK button 32it suspends the drive of the transverse direction 
displacement part 8. 

[0029]According to this embodimenteven OK button 32 which should be pushed on 
the next in an operator's fingertip as mentioned above can be derived. That isan 
operator can be told about the information of the button which should be pushed 
on the next through a tactile sense. 

[0030]the case where it had touched near OK button 32 having been made into 
the example in this embodimentwhen like [ OK button 32 was pushed and ]but. If 
the operator's contact position was a button position pushed immediately 
beforethis system can be derived to the turn that an operator's fingertip is 
expected from an inputif it is where the touch panel 4 is touched. Of coursein 
[ since a touch panel device is a device inputted by contacting ] the above- 
mentioned exampleSince the premise that other buttons do not exist is needed 
between the contact position shown in drawing 6 and the display position of OK 
button 32it will be necessary to make it not linear movement but bypass depending 
on the case. 

[0031] Although the case where the button which should be pushed on the next 
was decided was made into the example in the above-mentioned explanationonly 
when decidedit is not applicable [ this embodiment ]. For exampletwo or more 
buttons in which a depression is next possible existand supposing it is touching 
neither of the buttons when choosing and carrying out the depression of one of 
the buttons from the insideand an operator touches a touch panelit may be made 
to derive even the button nearest to the contact position. The derivation field is 
set as the circumference of each buttonand even if it is not touching a button 
directlywhen a contact position is in an derivation fieldit may be made to derive to 
the button position corresponding to the derivation field. 

[0032]Since it assumed making a touch panel device usually input by making an 
operator touch by a fingertipin the above-mentioned explanationas a control 
partmade the operator's fingertip into the exampleand explained itbut. Portions 
other than not the thing that limits a control part to a fingertip but a fingertip may 
be sufficientand even when using instrumentssuch as a penthe instrument 
corresponds to a control part. 

[0033]The embodiment 3. above-mentioned embodiment 2 explained the case 
where it derived only to an X axial direction to the button position made into the 
purpose from a contact position. This embodiment is a case where it derives not 
only to the X-axis but to Y shaft orientationsin order to provide the channel 
information from a certain start position to an objective position. 
[0034] Drawing 8 is a figure showing the example derived to the position which is 
made to move the fingertip of the operator who is touching the touch panel in this 
embodimentand is made into the purpose from a start position. The equipment 
configuration itself is the same as Embodiment land this embodiment has the 



feature in the contents of the drive controlling of the transverse direction 
displacement part 8 and the lengthwise direction displacement part 10 mentioned 
later. 

[0035]In this embodimentan electronic map is displayed on the display 2and from 
the hospital (initial position) of a current positionthe case where the place (after- 
derivation position) of the chemist's shop of an objective position is taught is 
made into an exampleand it explains to the patient who visited the hospital on the 
map. The hospitalthe chemist's shopetc. are formed with the GUI section article. If 
a route is explainedPointl which crossed the crossing from the initial position first 
will go straight on on the right (only X axial direction). Nextfrom Pointlit moves on 
the way at which it turned by downward (only Y shaft orientations) movement 
having applied to Point3 from Point2and finally a little final point from Point3 to a 
chemist's shop moves Point2 caudadreturning to the left. 

[0036] Drawing 9 is a figure showing the example of a waveform of operation to the 
displacement parts 8 and 10 for all directions to which an operator's finger is made 
to derive. The view of this figure is the same as drawing 7 . By this 
embodimentsince the touch panel 4 is driven also to Y shaft orientationsthe 
waveform of the direction of a Y-axis (length) of operation is also shownbut each 
waveform of operation shown up and down is based on the same time-axis. If the 
touch-panel actuator 12 is touched by the hospital displayed on the display 2it will 
control the current sent through the coil 24 so that this waveform of operation 
may be formed. 

[0037]According to this waveformsince an initial position to Pointl is rightward 
movementthe waveform which makes the lengthwise direction displacement part 
10 drive is not outputted. The waveform which the wave-like shape to the 
transverse direction displacement part 8 increases the amount of displacement to 
time gradually as well as Embodiment 2and is returned to the original position at a 
stretch after that is repeated. According to this waveform of operationan 
operator s fingertip moves to right-hand sideas Embodiment 2 explained. 
[0038]Thenin order for Point2 to move a fingertip only below from Pointl the 
waveform which makes the transverse direction displacement part 8 drive is not 
outputted. On the other handalthough it is the shape with same waveform to the 
lengthwise direction displacement part 10the appearing direction of a waveform is 
the direction of lower (-). 

[0039]Thenit applies to Point3 from Point2 and moves on the way at which it 
extended and turned in the direction of the lower right. Firstin order to derive in 
the direction of the lower right and to move a fingertip to the right and down 
simultaneouslyAs shown in drawing 9t o the transverse direction displacement part 
8it becomes a waveform which serves as the amount of displacement of the plus 
(+) showing the rightand the amount of displacement of the minus (-) which 
expresses down to the lengthwise direction displacement part 10. And each 
amount of displacement is determined according to a direction of movement. Since 
it has turned at the waymovement magnitude is adjusted moving a fingertip in the 
direction of the lower right according to the bend condition. According to drawing 



8the way which lasts to Point3 from Point2 enlarges the amount of displacement 
of minus showing down graduallymaking small the amount of displacement of plus 
showing the rightsince the bend condition to the bottom is becoming large 
gradually. 

[0040]And a little final point from Point3 to a chemist's shop is moving 
caudadreturning to the left. That isin order to move a fingertip to the left and 
down simultaneouslyas shown in drawing 9 the amount of displacement of the 
minus for which a waveform of operation expresses the left in an X axial 
directionand Y shaft orientations serve as the amount of displacement of minus 
showing down. And each amount of displacement is adjusted according to the 
direction at which it turns from Point3 to a chemist's shop. 
[0041] According to this embodimentit can derive to the position made into the 
purpose on the map displayed in the operator's fingertip as mentioned above. That 
isan operator can be told about the information of the route from a current 
position to an objective position through a tactile sense next. If it sees considering 
the patient who cannot check a route by visionthe route to a chemist's shop can 
be known a priori through a tactile sense. Of coursealthough a route can be known 
by means of languageit is difficult to recognize feelingssuch as bend condition of a 
wayonly in the language understood in the acoustic sense. 

[0042]According to this embodimentas mentioned abovethe movement magnitude 
of a fingertip can be adjusted by also enabling movement in the direction which is 
not parallel to the X-axis or Y shaft orientationsand adjusting the amount of 
displacement of a waveform of operation by driving simultaneously the transverse 
direction displacement part 8 and the lengthwise direction displacement part 10. 
That isnot only linear movement but curvilinear movement can be performed easily. 
The movement speed of a fingertip can also be adjusted by adjusting the width of 
each waveform. Thereforethe touch panel 4 is vibrated by the pattern for which it 
asks by controlling the shape of a waveform of operation which the touch-panel 
actuator 1 2 outputsand an operator can be provided with various information 
through a fingertip. 

[0043]Although Embodiments 2 and 3 are characterized by deriving an operator's 
fingertip to the position made into the purpose on the display 2they can 
specifically consider the following uses. 

[0044]For exampletwo or more proceduressuch as a bank and a ticket machineare 
made to perform to a userand predetermined taskssuch as pulling down and ticket 
purchaseare performed. If a finger can be then derived to a selected candidate 
position as guidance shifting from one operation of a button depression etc. to the 
next operationthe very big effect as an intelligible user interface will be acquired. If 
a finger can be derived to the button position when shifting to the operation to the 
following button from the button grabbing after operating a certain button on a 
touch panel during operation when applying to the touch panel of a car-navigation 
systemSince it becomes unnecessary to view a touch panelit can operate safely. 
[0045]Embodiment 4. drawing 10 is a figure showing the example of the induction 
pattern of a fingertip using each above-mentioned embodiment. Although it 



explained that a fingertip could be arbitrarily moved by controlling the shape of a 
waveform of operation which the touch-panel actuator 12 outputs by the above- 
mentioned embodimentlt is also possible for various displacement patternssuch as 
(a) horizontal ****the (b) circle(c) petal mode(d) oscillating circleto be one of the 
typical thingand to carry out specific semantic attachment to each using these. 
For exampleas for the negative mode in which (a) expresses an input failurean 
erroretc.and (b)end mode and (d of correct answer mode and (c)) are HELP(s) etc. 
by swaying a fingertip in a transverse direction. "3"Aetc. of a number can be 
treated as the number which can be recognized as it isor a character. When it is a 
character which cannot do a picture drawn without lifting the brush from the paper 
as shown in "A"the component part of a character and mere movement are made 
to distinguish by moving relatively the line segment portion which constitutes a 
character slowlyand moving relatively quickly the line segment which does not 
form a characteri.e.the portion to which usually float a fingertip on and it is made 
to move. Even if it is a moving part of a fingertipin this embodimentit is still the 
state where the touch panel was touched. Although a use top is difficult for 
sticking a specific Braille-points unevenness sticker on a touch panel as 
conventional technologyaccording to this inventiona character and a sign pattern 
can be outputted as tactile information in arbitrary positions. 
[0046]When a visually impaired person uses a ticket machine as this example and 
one which is displayed on the display of buttons is pushedthe contents are shown 
for that button in the fingertip which touched the touch panel. For examplewhen 
the pushed button is "3" which constitutes amount buttonsthe kind of button can 
be told by moving a fingertip so that "3" of drawing 10 (e) may be drawn. 
[0047]Although the touch panel was displaced to the field inboard in alignment 
with a scope in embodiment 5. above-mentioned each embodimentlt may enable it 
to be displaced not only to the field which is parallel to a display screen but to a 
perpendicular direction by establishing the perpendicular direction displacement 
means which displaces a touch panel to an abbreviated perpendicular direction to 
a scope. When derivingfor example by XY-coordinates movement and giving a 
button click feeling by this using movement within a field (vibration)as it said that 
perpendicular vibration was giventhe pattern of tactile sense stimulation is also 
combinable according to the operation mode. 

[0048]Embodiment 6. drawing 1 1 is an outline lineblock diagram when it sees from 
the front direction in which the display information of the touch panel device in 
this embodiment is in sightand drawing 12 is a sectional side elevation when it cuts 
in the portion of two-dot chain line C-C of drawing 11 . The line with which a 
section is expressed to each member shown in drawing 12 is omitted. Drawing 13 
is an enlarged drawing of transverse direction displacement part 8 portion 
allocated by the left side of the touch panel 4 shown in drawing 1 l and drawing 14 
is a sectional side elevation when it cuts in the portion of two-dot chain line D-D' 
of drawing 13 . According to Embodiment 1 this embodiment is characterized by 
constituting using the eccentric cam 34 or the motor 36 to having constituted the 
transverse direction displacement part 8 and the lengthwise direction 



displacement part 10 using the coil 24 and the magnet 30. Thereforeexplanation of 
the same component part as Embodiment 1 is omitted. Since it is the same 
structure also as the transverse direction displacement part 8 on either side and 
the lengthwise direction displacement part 10it explains on behalf of transverse 
direction displacement part 8 portion of the illustrated left-hand side. 
[0049]According to this embodimentit has the opening 38 of an ellipse in the 
handle part 18. And the motor 36 is fixed to the handle part 18 of the outer frame 
16and the upper surface which countered. The eccentric cam 34 is attached to 
the motor shaft 40 prolonged towards the upper part from the motor 36. The 
diameter of the eccentric cam 34 is almost equal to the distance between shorter 
sides of the opening 38and is inserted in the opening 38. 

[0050]In the above compositionif the motor 36 is driventhe eccentric cam 34 will 
rotate and will slide on the internal surface of the opening 38. The touch panel 4 
which has the handle part 18 is followed and rocked to rotation of the eccentric 
cam 34. Although not illustratedthe revolving speed and the angle of rotation of 
the motor 36 are made controllable by forming the encoder which detects angle of 
rotationor using a stepping motor etc. 

[0051] As mentioned abovesince the touch panel 4 can be vibrated to the direction 
of two dimensionsand also a three dimensional direction as it explained in each 
embodimentvarious vibration patterns are generable. Thereforeif a certain meaning 
is given to each vibration patterna certain information can be provided through an 
antenna to an operator. Since the fingertip in the state where the touch panel 4 
was contacted can be movedan operator's fingertip can be derived to the position 
on the display 2 for which the system of touch panel device loading asks. 
[0052]Howeverit may end in the position from which movement of the touch panel 
4 shifted relatively to the display 2 depending on the vibration pattern. If 
movement is started according to the following vibration pattern from this partial 
positiona possibility that the movable upper and lower sides of the touch panel 4 
or the limit of a longitudinal direction is exceeded on structureand a vibration 
pattern cannot be shown correctly as a result will arise. Thenimmediately after 
[ moving the touch panel 4 based on the vibration pattern of 1 ]Or after carrying 
out the end of a moveto predetermined [ at the time of transition of a screen 
display or an input mode just before the move start based on specified time elapse 
of afteror the following vibration patternetc. ] to timing. It is desirable to control to 
return the position of the touch panel 4 to an initial position!. e.a neutral reference 
positionif needed. When performing initializing operation of returning to the initial 
position used as this standardit may be made to tell an operator about having 
carried out initializing operation by showing the vibrating motion based on the 
initialization pattern decided beforehand. Thusmisconception with other patterns 
can be prevented by specifying that it is initializing operation. 
[0053]By the wayin each above-mentioned embodimentthe fingertip which is 
touching the touch panel 4 is derived by vibration. Thereforethe mechanism in 
which it adjusts with the thrust of a fingertipthe size of displacementi.e.amountof 
vibrationmay be needed. In order to move a fingertip not only to right and left but 



to a sliding directionit is desirable to use the touch panel installing so that it may 
become level to the ground. Since it will be necessary to take gravity etc. into 
consideration when laying vertically to the groundit is necessary to carry out drive 
controlling of the lengthwise direction displacement part 10 provided in the upper 
part and the lower part of the touch panel 4 also in consideration of those external 
force. 

[0054]Although it is explanation about the function realized by the application by 
which Embodiments 1 and 6 are included in the composition as a deviceand others 
are included in a device among each of this above-mentioned embodimentThe 
function explained in each embodiment can be carried out combining each 
composition or other functions suitably. And each above-mentioned embodiment is 
applicable to all the apparatus carrying a touch panel devicefor examplea copy 
machinea ticket machinea cash dispensera car-navigation systemetc. 
[0055] 

[Effect of the Invention]According to this inventionthe touch panel on a display 
can be displaced and vibrated in the direction of two dimensions within the field in 
alignment with a scope. If the driving timing of the transverse direction 
displacement means by a touch-panel driving means and a lengthwise direction 
displacement meansthe speed of each displacementand a size are adjustedtwo or 
more vibration patterns are generable. Therebywhile the operator is touching the 
touch panelvarious information can be transmitted through an operator's tactile 
sense by vibrating a touch panel by various patterns. 

[0056]Since the control part which is touching the touch panel by displacing a 
touch panel can be movedit can derive to the part position of a request of an 
operator's control part with the displacement pattern of TATCHIPANE. 
[0057]After the end of drive controlling based on the pattern of 1 since the touch 
panel was returned to the initial position by forward [ which displaces a touch 
panel based on the following pattern ]each pattern can be certainly shown within 
the limits of [ movable ] a touch panel. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a rough block lineblock diagram showing the 1 embodiment of the 
touch panel device concerning this invention. 

[Drawing 2] It is an outline lineblock diagram when it sees from the front direction 
in which the display information of the touch panel device in Embodiment 1 is in 
sight. 

[Drawing 3] It is a sectional side elevation when it cuts in the portion of two-dot 
chain line A-A f of drawing 2 . 

[Drawing 4] It is an enlarged drawing of the allocation portion of the transverse 
direction displacement part of the left side of the touch panel shown in drawing 2 . 
[Drawing 5] It is a sectional side elevation when it cuts in the portion of two-dot 



chain line B-B' of drawing 4 . 

[Drawing 6] It is a figure showing the example which is made to move an operator's 
finger are touching the touch panel in Embodiment 2and is derived to a suitable 
input position. 

[Drawing 7] It is a figure showing the example of a waveform of operation to the 
displacement part for all directions to which an operator's finger is made to derive 
in Embodiment 2. 

[Drawing 8] It is a figure showing the example derived to the position which is made 
to move the fingertip of the operator who is touching the touch panel in 
Embodiment 3and is made into the purpose from a start position. 
[Drawing 9] It is a figure showing the example of a waveform of operation to the 
displacement part for all directions to which an operator's finger is made to derive 
in Embodiment 3. 

[Drawing 10] It is a figure showing the example of the induction pattern of the 
fingertip in Embodiment 4. 

[Drawing 1 1] It is an outline lineblock diagram when it sees from the front direction 
in which the display information of the touch panel device in Embodiment 6 is in 
sight. 

[Drawing 12] It is a sectional side elevation when it cuts in the portion of two-dot 
chain line C-C of drawing 1 1 . 

[Drawing 13] It is an enlarged drawing of the allocation portion of the transverse 
direction displacement part of the left side of the touch panel shown in drawing 1 1 . 
[Drawing 14] It is a sectional side elevation when it cuts in the portion of two-dot 
chain line D-D' of drawing 13 . 
[Description of Notations] 

2 A display and 4 A touch panel and 6 A display control part and 8 Transverse 
direction displacement parti 0 A lengthwise direction displacement part and 12 A 
touch-panel actuator and 14 Touch-panel control section16 An outer frameand 18 
and 20 A handle part and 22 Covering and 24 A coil and 26 [ A terminal and 28 ] 
[ A yokeand 30a and 30b ] [ A magnet32 OK buttons34 eccentric cams36 
motorsand 38 ] [ An opening40 motor shafts. ] 
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[0 0 2 6] IH6lCti, 7<X7H' 2 tc^^tlT^ 
B6(Z^nTt^nB7(dU OKtf'$>3 2£# 

/t*;i/8B*»«Lfcs/*^i»«(*» m^mt. lto 

[0 0 2 7] CCT\ OK^>3 2*flT 

L<fe 5 <t Lfc<!: C 5. Vtf-f Xtf/hJfrofca £© 
3IEBK J: U WTVLW&*'J>rtiTB 6 ©SttttBTS L 
/cOK<l?*>3 2 ©jfitefcMtflTLSo ft: Z© 
M?& *©&A4fiESte OK-t^>3 2 ©£<!?£ »J . 

fc\ o k > 3 2 ©*a^ffi«stH*fp«fl!)S«Ha« 

*©?» *©»s©i»ii3W:*i«rt-s. c©^*. 
/t*junmi 2ti, gt£ft&H&ffi8«ratiL?* *ff 

*©*S5tSO K V 3 2 ©*5HfiHSTRW*-t**o 
OK-WV3 20*5rttlI*T^«l***«t3aiMt* 
*^5--a:5S?DfR]^<iiaJ8 / 1 CsfflBffaBB©«* 
4 (caSr«aK*»JWT« C £ie <toTB 7 (c^ LfcJBtt 

«»ft«-p*y» «ss©«tt©»^ ± (+) £au 

^y^/tajMOHBAOSIk T (-) *iRitt*yy 
/f*;U4 ©fiflO^flMMttts LTi^S. XttS 0 ©BUS 
tt» «£fc^»8jtflHHl**l7Vai/' t*<D-a-h 

s„ c©a»gicj:*i» isiafc»r*x«£tfcBtf&* 
rjb <t y issn-ru** c t tffofr*. c ©iWHBB 

IctSUTs «fW©»$fctt3fc©«fc5lc*lliT*. 
[0 0 2 8] Ta*>5» 3BBAH:fie^X||D?fi|^fl)»ft 

tt©**©»fE#©»jtet4» * v*t vmu 4 ©saMic 
art*, »fNf©mittt. *a>*<v*iVM*Aamm 

©fMMti&S7**'l<:$ y ^A°^.;l/4±^7§oT ; 5-©lS 
(CMS. E©SBBA. B(0li*-ttte«fc*-TlO«rf^KJ: 
tl» J«fW©SfcW:» H7lE«fcSiS*Am7£W1MBlT 



>3 2©ttBfciiT*. «y^/t)tiunwi 2t±. « 

ft©SttttB£ OK*^>3 2 ©«5MfiB*Hl*3 fc# 
T"t5©T\ gfiittBtf O k V 3 2 ©S^fiBKii 

Lr=B*iar«i*iRi»ftw s ©ratuHfchr*. 

[0 0 2 9] *£tt4>*gttt;:J:*ltfs JW±©J:3fcLT 

[0 0 3 0] afc\ *%K©&8?& O K#*>3 2 
*W"TL«fc34L^tC*OK<l?*>3 2©Sfi«U:||Ml 

BIKUcJfT Lfc#* ><&B7£ofci:T*i«» *->XtA 
lis *yyy^l/4lc«itifcttJlT^ti«, ItfNfOJB 
5fe*A*tfJH»*h*)«»H:Wir*Ci:3Ci«T**. t 

6 teij* Lfcffi ftSt&BA: OK^>3 2 ©S?;jMttB£:©IH 

uns©** >6^s Lzvau> <t i-> •? matf <e»(c a« 

[003 1] ^ft, ±tis$lWT-te. *H:ffT*ti*"«* 
«l^lc©**SIB6©fl5«l*31^ S t l^o £ t Tit a 
tpfte>l*T1\fr<D#* >^S1R LTffTf « «t 5 a«^ 

(CilSfi!!inT^a<T 1 t J , jgtt!ffiMii^^iSEF , 3T-So 
A: * let*, *©WIMH*tci*JC Lfe#* >ffiBST'R 

[0 0 3 2] afc\ »Hfs *fP# 

ic»5tT«n* -e-s c «t tc j: y A7j* -arse <t =&a^ l 
r*ti©?(*a<»5tw*i.©aB» - p , t.j:t''U ^>^© 

[0 0 3 3] *ffi©JBtt3. ±|B*JS©»II2-Ptt, « 
ttffiBA^ 6 S tt^r >ffiB$ T X I4^|r)©^Ic§I 
»r*«**WWLfc. **«IS©JBIItt, 65^-^ 
ffiB*^ 5 S WffiBS T»©«W1f $B^a«-r 5 fctolc X fib 

©*4srYM35ftiEt,»iiir*it^Ta5*. 

[0 0 3 4] H8(*. *Hffi©m«lCfc^T^'i'^A^ 

;nc«nTt ,k *JifMr©«»**«i*-&T» x*- 
B^sittfr*tt«*-«iS»r«fio*sLfcH?* 

-So afc, gB«BES#ttSUi6©JBflll £Hi:?**J\ 
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[0 0 3 5] *HS6©JBIite£L>Ttt, r^X7W2 

icit?? yzmm u * 7±ic£(^ t*k Lfc 

z>» &j>\ m&vmfmmt. gu i gpfat-^ym^n 
m-itcPo i n 1 1 sth* (x$4^©*-) tcsifr 

•5» PointlASPoint 2&?lt, TIr] 

* (Y$4^©*) ©&»T\ Point2iSPoi 
n t 3tc6HtTt*tt6^/i:ji^itlU S&K P o i n 

[0 0 3 6] H9& &f^#<7>Ji£KjS£-y:££7JlR]£ 
tii9J8, 1 0^©ftfE5&m©#J£^LfciaT-&3o & 

It. Ytt;£ftKfc*y*A*;U4£SElST*0>T\ Yfi 

fc*iW¥a0Bti» n-wiB«iic«fc*t.©?**. 

[0 0 3 7] CODaSBlCj;*^ #]RBfi2Efr5Po i n 

ffigP8tc»-r^jem©fl5ttii. nss©^2<tiHL;<at 

[0 0 3 8] «L>T, Point1fr5Point2f 

mm 1 o (ca-r«js»tt, mi:j:9ftjEttT**tf» * 

[0 0 3 9] RL^T, P o i n t 2fr5P o i n t 3fc 

^^TttfiT*iRHcaKfiiiitf-3fcai*»«ir*. $r> 

KI^BSUl&lb* •e*#gj!i 5 S£fc4&. m 9 lZ.m Lfc<fc 3 
fc. «l*l«3att»8lc»LTW:**lRl*«r^5X 

(+) Ogffi*. IK£lR]£ttffi1 (HC»LTttT*l«D* 
STT^-fX (-) ©aE<M4:ft*J:3ftaWBi:ft*. 

5fe«eT*l^l'V»«I*-&'3'3»«i*«||Hir*. H8(<: 
«£&<!:> Po i n t 2fr5Po i n t 3 KjbHfTCDiM 

[0 0 4 0] ^-LT, Polnt3*6MtW)«l 



#-T > KCTtt^ UttcR U fctf ST*tefMB) LTV 
5. o*U % Hto*2^|q]iT:&lfi£fcraiiSfc*«i«!r-tt 
SiE«tf**fci&» H9lc$ Lfc «fc 5(u, ■fH»g(& 

T*A*ar^**©»fci;4:ftS. *LTs Poi 
n t 3#S*»ST®«tf*J*lRlfcfci;TS£ffi««i 

[0 04 1] *#afc©JB»c«fc*lWf» J-X±0<t-5tcLT 

irr»sii*E a«tcj;yiais*5tST-* 

*«3£H*Ei:tfT***o fS3A~ a^tCcfcyiilil 

*ft*ii[:fc*«^TB«r*C ittHMT**. 
[0 0 4 2] *£fiS©JSatTtt, Sua? Lfc* 5 U\ 8t£ 

[p]^ffiaj8c:*i*(R]Sffigpi oi^^craftrsc^ 

l=J:-3TX|fcX(iYtt*fiit I MTL*^*iRi'sfl)liWli* 

tRTiltL, £fc, WtiffiO>Xto**:WmT*Z£t£ 

«toT»»©iMii««iii*r*citf-p»*. ojy, 

£fc, *3^©«*iWT*E£fcJ:oT»Jfc<J!>» 
»a**«feil«T*c fi£o-?\ *<y*/t* 

iMKtft*a Lra^w^fe^s^-r « c t a^t-* 

[0 0 4 3] Hfifi©J^Sl2, 3tt, x-TX^U'T 2±(D 
[0 0 4 4] fflfi^>#5t«S:^aa©#MS*3. 

<«»6n«. sfc ft-t ty— >g vj/^f 
v*»f* Lfctt. >mrMfi&*.e#* > 

[0045] mm<omm4. hi o«, ±tBS§ififiofK 

TDf *IW*aBB®iBtt*»J»T 5 C t <t oT»it*« 
«Mftt©lc (a) Mttti*,. (b) +t- (c) 
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Tbtf6t-K\ (d) ;MS©«HE(tt/ - 

v#*v\ cne^foT^ ^ft-FtucissE©*^* 
rct»cj:oT (a) ujjpFwmvmemtEte 

— K\ (b) ttlEBt- h\ (c) tt*7^-K» 

(d) (4HELP42T-**. &:£© T3J ^ TAj & 

oT*>*5S8t©fBI8Ttt* •> C*jMctt*ifcK 
«©S*T***. ffiJRSffi-iiLTs »!£©jS*Hia->- 
;u* * y ^y \°*;U±lcSA?> c £ ttfiBB±BIIT&*^ 

10 0 4 6] c ©— mt Lzvum**iHs>9em*#m 

(e) © T3j *8<«fc3lc»jfe*f*ttStf*E£T«l? 
[0 0 4 7] SMOMtikS. ±E*ft»©»ttKfi^T 

mm\m LTissii*iRite«i* -tt*ai«*iRiaEffi*s 

rSB*lRlKt.afflT**J:3teLT , bJ:tV CtilCfc 

£ 4*.* £ t^-3fc J: -5 Its MUK»JX<Dy - >*J*fK 

[0 0 4 8] HBS©Jfc*g6. 1211 Hi. ^mto^ffiic 

6*7tt*®«IMIU«HT*y» 01 214* 01 1 ©— 
AMttC-C ©W#TH0WLfe£*©«WnHTS 
5o 4&\ Ell 2K^a , nfe*fitt#lc*fLTBriB*«r 
fctt**?-*., *fc« HI 314, HI llc*tLfc*y? 
/ <*;U 4 ©aE3Z»cE»*nfc«WlRl»tt» 8 gg#©S£:*: 
BTfi'A H1 4J4s H1 3©-*W*gD-D' ©g&# 
THfflRLfc£*®«RBHT***. MMOWM 1 T(4» 

it. <gii>*/*3 4^>=E-^3 6*ffl^T*fiELfcC<t* 

**lRlBffi»1 0£fc|^U«BS4©T\ HiRLfcSB© 

tfttiasttB 8 Basfts LTBWir «. 



[0049] *njfi<3DjBn-ett % ssi3 1 8 izmnmom 

□»3 8**LT^*o *LT, $W1 6©5SB1 8<h 
«lRlLfc±B»s:^-5r3 6*H*r*. 3 6frS 

±*tClRltJ-TiiElffct-*lll4 OlCtt, SvAA3 4tf 
»yttttS*lTt*«. fi<D>ftA3 4©BSf4. HPB3 
8©B2MBB£tt(£«L<. *©MPB3 8lcH:a&a, 

[0 0 5 0] JSLh©«fc54«fiElciJ^T, 

0M>*A3 4ttig|sU SBP93 3 8©F*3lS 

B*a«ir*. hsp 1 8^wr«^->9 i /\°^i/4ii, <e 

0(Eft**iJffllRriB4: LTV*. 
[005 1] tUu **»(0»IWc*l' k TKWLfc < k3 

fc, £ ^y \°*yU 4 £=3c7e£irk jeki4=:*7e£irU;: 

fr©1WB*«flrt-*E£tfT***. ***/t*;b 
4 fc8^LfcttB©Jgfc*&»l*-e* C£ffT*S© 

<fc#T#*o 

[0 0 5 2] -fsu Hb/^— XcJcoTtto 
^;u4©^B6^7 1 vx^U'r 2 icttLTwraernfc 

4 ©^K)pI«g4±TX«&fi73 ft©H»*a AT L 

*t\ ^©ssm. aaB/^-v*jEW(cfi^T**4t'»Rr 

*6tttffti:«. *CTs -©JSHl/^->lc*^^'> 

^BjBS^ilMs **^J4BiB«m^A*t- K©»»W 
4 £©JfflEte* -f 5 >^T\ •> »il/4 ©ffiS^^ 
SKJSUTffllitSS. -r4te-6xn-h5;U4S*tiiB 
(=RrJ:5K#jair*Ctfl { H*Lt\ C ©«*<!: 4* 

it . ^46;*46 6 tifc-r - -> ir 5 -f Xi - > lcSr5 < M 
mm ©M^*« 3^<hT% -f - -> ^ 5 -f Xi&ff^SISg 
LfcC<t^J#fP#lcfl]5-B:«<fe-5lcLT 1 £ >< tt\ C©* 

[0 0 5 3] <tC5T\ ±IBSHS6©^Sl7-t*. -Sz-v^ 
y<*;U4te*liftTL"'*«jife*aOBiteJ:UiHIILT^«. 
fif^T> *g^©ffE±llcJ:oTffii&©*^*> o*y« 

JS5 l c*&a©^4S-r±T^[R]^ ! t^i!i*-a:^fctt x ^ 
y 4 ^itt±lc^ LT*¥tcft 3 IctSS LT 
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lt* v ^/\°*/U4 ©±gp t Tmcm& 

[0 0 5 4] ±lE&*ll]ffi©^8g©5^IISS<Dfl5 

£#T***o LTv ±tBSJtffi(Z>&ffifi. $ry*/«t 
[0 0 5 5] 

4»©iii«i**fMif©«i**ai:Te3ir*cifl«-p* 
[0 0 5 6] ifc, **y^/<*^*aatt*-&*citcj: 
* * f 1 / - > tc <fc o T« 

[0 0 5 7] ifc, -<DM°$->K*^<lS^$iJW&7 

[0 1 ] y */<*iUSB©-*ttflWB 

[02] «S©ratt1K:a5tt**y*/«Ul*ll©« 



[03] H2©=jatBtA-A' ©aMTCWRLfci: 

[04] 02 Lfc-s? v rtiz-ibcD&mcDmyiftm 

ffigp^iBiegP»^J£^0T-S^o 
[05] 04<O=*f|«B-B' ©a$»TTCWrLfc£ 
*©fll!BrffiHT»«. 

[0 6 ] JtffiQ&ffi 2 Kfcl^T* *7 t*jbldMlT 

■T*fi!IS'^Lfc0T f **c 
[0 7] JtfflDJBtt2K£^T3ft{^<OfR*R*S-e 

[0 8 ] matfafm 3 (ch^t* * ?/<*ju£imit 
[0 9 ] xmrnm 3 (=jj^T»ff* 

[010] ||»0»l5B4lC£tt*ittfc®iiWA*-> 

[01 1] *M©JB»6lEfctt**y*/<*;l/8il© 
«^«*tf*jl*iEB*ftirSJlfct*©«lMllfi80T 

[012] 011 to-jsmm c - c * ©b#thsow l 

[013] B1 Lfc* •> ^/t*;U©fiifl©«b& 

[S]^ffiaJ©SHiSgP»©SS^0T-S 5c 
[014] HI 3ffl=jSi«iD-D' ©gB»7fl]BfL 

HWflDKBl 

2 7<X7K 4 *y9=7f*Jk 6 SijftiJB 

8 Sl^lRl^tiigPx 1 0 1 2 * 

y^/t^UOWt 14 *y*7t*;WM»fi& 16 
ft*. 18, 2 0 SSPx 2 2 2 4 =J>T 

Jk 2 6 4SB?, 2 8 3-^, 3 0a, 3 0b fiB 
5, 3 2 OK-WX 3 4 3 6*-*, 

3 8 Mnffi. 4 0 t-^tto 
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